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y. etails are given in Military Engineering Vol II, Part 2 
Pamphlet No 2.) y eng ing аге 2) 


е. Тһе value of more solid overhead protection is shown in Figure 3. Its 
effectiveness will be reduced if the entrance is left open. This should be 
protected as substantially as possible and will improve protection against 
radiation and blast. 


Fig 3—The value of overhead protection 


Protection in the open 

13. Ideally, personnel should be sheltered in field defences such as those shown 
in Figures 1 and 2, or in cellars and basements. All these types of shelter give good 
protection against the effects of heat, light, blast and nuclear radiation, but if 
personnel have to be in the open, then the following paragraphs indicate how they 
can gain a measure of protection. 


14. Heat and initial radiation. Any cover, no matter how slight, which is between 
the individual and the explosion, will provide some degree of protection against the 
immediate effects of heat. Initial radiation will remain a danger for approximately 
one minute after the explosion. Personnel in the open, should where possible, 
~ rabo their tasks immediately alongside suitable cover such as a ditch or fold 
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i 
PREFACE 
Scope of the pamphlet 
1. This pam, describes the responsibilities of the individual and the actions 
he must take to survive and remain operationally efficient. It includes that part of 
decontamination which is an individual responsibility. Special NBC tasks, either 


unit or individual, which do not directly concern personal protection are not 
included. 


Aim 


2. To describe the responsibilities of the individual and the actions he must take 
to survive the effects of NBC weapons. 


Complementary publications 
3. g. “Nuclear, Biological and Chemical Defence Training” (NBCDT) 


Pamphlets Nos 1 (reserved), 2, 3, 4 in-preperatiom), 6, 7 and 8, (Army 
Code No 70273/AP3395—see Foreword). 
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PERSONAL PROTECTION AND DECONTAMINATION 
CHAPTER 1—INTRODUCTION 
SECTION 1— General 


1. This pamphlet is restricted to individual responsibilities and actions. Unit or 
specialist tasks are included in Pamphlets No 6 and No 7. 


2. Aim. The aim of this pamphlet is to describe the responsibilities of the 
serviceman and the actions he must take to survive the effects of NBC weapons. 
An understanding of the effects of NBC weapons is essential if personal protection 
is to be effective. Some of the effects of NBC weapons are so severe and occur 
with such rapidity that the individual must gain protection immediately: “ drills ” 
have therefore been devised to enable personnel to react automatically on attack. 
If personal protection is to be effective and individuals are to survive NBC attack 
they must understand the following: 


a. The NBC threat to the individual 
(1) The effects of nuclear weapons; heat, light, blast and both immediate 


and residual nuclear radiation. 
(2) The potential hazards of biological weapons. 


(3) The types of chemical agents, their effects and the routes by which 
they enter the body. 


. Protective measures 


(1) Individual drills. Actions essential for personal protection, including 
first aid for chemical casualties. 

(2) Unit procedures. The individual’s specific role and responsibility in 
the unit NBC defence organization, eg, response to warnings and the 
shelter procedures. 

(3) NBC defence equipment. If casualties are to be minimized personnel 
must know how to use, and be fully familiar with, all the items of 
equipment issued for personal protection. (Details are given in 
Pamphlet No 3.) 

3. Training. Personal NBC defence equipment must be used frequently in unit 
exercises and individual drills practised regularly to ensure operational readiness 
(see Pamphlet No 8). 

4. First Aid. 'The number of casualties from the effects of NBC weapons may be 


very great and medical facilities may not be immediately available. It is therefore 
extremely important that the standard of training in first aid is as high as possible. 


5-10. Reserved. 
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CHAPTER 2—NUCLEAR PROTECTION 


SECTION 2— Protection against the immediate effects of nuclear weapons— 
precautionary measures 


11. General. There may be no warning of a nuclear explosion with its immediate 
effects. (Heat, light, blast and immediate nuclear radiation.) Immediate nuclear 
radiation will, however, be complete within a minute of the explosion. When a 


nuclear attack is considered likely, certain precautionary measures should be taken. 
These include: 


a. The wearing of NBC protective clothing and equipment. (It is important 
to wear underwear to absorb sweat thus keeping the carbon layer intact 
for as long as possible, together with normal battlefield dress under 
NBC clothing.) 


b. Remaining under cover where circumstances permit, eg, in shelters, 
cellars, armoured vehicles or in slit trenches with overhead cover. 


€. Ensuring that weapons and equipment are not left outside cover. 
Unprotected items may not only be damaged by the immediate effects but 
could themselves become dangerous missiles if blown about by the blast, 


12. Prepared field defences. The general principles to be followed when preparing 
field defences are as follows: 


a. Trenches. These should be deep and narrow and have as near vertical 
sides as possible (see Figure 1). 


b. Trenches should be as deep as the ground and the tactical situation 


permit. They should be at least 1-2 metres (4 feet, approx.) deep and not 
more than 0-6 metres (2 feet, approx.) wide. 


Fig 1— Protection in a slit trench 
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Shielding against the effects of heat 


we travels at approximately 24 seconds per kilometre 
‚wave may be expected will vary with the distance from 
e effective for a relatively longer period than blast from 
seconds compared with one thousandth of a second) and 
ast from a nuclear explosion so effective. With smaller 

however, blast diminishes in importance as a casualty 
‚ nuclear radiation and heat become the ruling effects. 


n Drill. The first indication of a nuclear attack will be 
No matter whether in the open or in shelter, on sensing 
diate action must be taken: 


und face downwards. 
unprotected keep them under the body. 


ntil all effects have passed. 
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Fig 5—Gaining protection in the open 
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20. The above order of dressing results in the cuffs of the smock being outside the 
gloves and the overboots being outside the trousers. To ensure a proper seal it 
is important that a final adjustment be made by tucking the smock sleeve inside the 
gloves and the uppers of the overboots inside the trouser legs. Ensure that all 
Velcros are fastened. 


21. Before replacing the helmet, haversack and webbing these items should be 
decontaminated using the DKP No 1 and No 2. 


NOTES: 


1. This drill can be carried out by an individual working on his own, but requires 
much preparation and is time consuming. Therefore, where possible, personnel 
should work in pairs. 

2. In the Arctic a shelter of some kind is essential. A simple snow wall will provide 
a satisfactory wind break in many cases. 

3. The white camouflage overgarment worn in the Arctic is not chemical proof. 
However, it can be transported in chemical proof sacks and subsequently worn 
again over a clean NBC suit. When possible these overgarments should be hung 

out to air in the open, downwind of the position. 


Changing drill suit protective NBC No 1 Mk 3 

22. The problem with changing the No 1 Mk 3 suit is that it is difficult to cut 
with the service bayonet. The following drill has been developed for changing the 
suit in a contaminated or uncontaminated area while wearing the respirator: work 
should be carried out in pairs, one man assisting the other, the change being 
completed by one man before he starts to assist the other. 


23. Smock 
a. Thoroughly decontaminate gloves. 
b. Undo the six Velcro fasteners. 
c. Ensure that the cuffs are inside the gloves. 
d. Cut the hood cord and remove the slide fastener. 
e. Cut the neck of the smock at the front and rip to the waist. (The waist- 
band may require cutting.) 
f. Peel hood away from head to the rear. 
g. Remove smock like a jacket turning it inside out as it is pulled off. 


h. Place smock on the ground with the contaminated side on the ground. 
This can be sat on for the next stage. (Care must be taken not to step. 
on the clean side of jacket.) 


24. Trousers 
a. Thoroughly decontaminate the gloves. 


b. While standing up, undo the five Velcro fasteners. 

c. Undo braces and place them in one of the pockets, 

d. Turn down trousers over the hips to the ankles. 

e. Sit on the clean side of the smock. 
| f. The undresser removes the trousers turning them inside out as they are 
| pulled off. 
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25. Gloves and boots 
а. Remove overboots 
b. Thoroughly decon 
c. Remove gloves by 


26. Putting on a new suit, 
dislodge the respirator when . 
be allowed to come into cont: 
that the outside of the respir 
smock. Items of protective 
required and put on in the fc 

a. Gloves. 
b. Trousers. 
c. Smock. 
(1) The dresser de 
(2) The individual 
(3) The dresser th: 
the individual': 
(4) The dresser hz 
puts the smo 
respirator. 
d. Overboots. 


27. The above order of 4 
the gloves and the overboot: 
it is important that a final ac 
the gloves and the uppers of 
Velcros are fastened. 


28. Before replacing heln 
decontaminated using the D 


NOTE: 

1. This drill can be carried 
much preparation and is 
should work in pairs. 

2. In the Arctic a shelter : 
provide a satisfactory wii 

3. The white camouflage о! 
However, it can be trans 
again over a clean NBC s 
out to air in the open, de 
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PREFACE 
Scope of the pamphlet 


i i i i i 1 lude the RADIAC 
1. The equipment and clothing described in this pamphlet exc qA 
instruments and radioactive training sources included in NBC Defence Training Pamphlets 


No 4 and No 8. 
2. Reserved. 


Aim 
3. To teach the use and care of NBC defence equipment. 


Note for commanders 
4. It is intended that this pamphlet be used by instructors. The contents have been reduced 
to the essentials necessary to enable an individual to 'gain effective protection'. 


It isa paramount importance that personnel understand the instructions herein. 


Scales of equipment 


5. These vary considerably, depending mainly upon the role and location of units. Officers 
and NCOs with NBC responsibilities will find the scale appropriate to their units in: 


a. The Army—As notified from time to time in Material Regulations for the Army Vol | 
Pam No 10 (Army Code No 60993 (Pam 10)). 


b. The Royal Air Force—AP 3111 Part B and AP 1918, 


RESTRICTED 
й Amdt 1/Jun/80 
СОМТЕМТЅ 
Расе 
Preface i 
Definitions У 
Abbreviations vi 
PART I—PERSONAL EQUIPMENT 
CHAPTER 1—RESPIRATORS 
Section 
1. General E м 1 
2. The respirator NBC S6. е: 3 
4. Fitting and testing. e СРЕ 7 
5. Actions, responsibilities and training | son еге РЕЧ 7 
6. Reserved 
7. Reserved 
CHAPTER 2—PROTECTIVE CLOTHING 
8. Suit protective NBC жы 5% 5. А 3 п 
9. Gloves protective NBC Жез РА = 13 
10. Overboots ore as m > ҒА 14 
11. General ње aw ER с TEC 15 
12. Reserved 
CHAPTER 3—SPECTACLES 
13. Spectacles Mark 5 for respirator NBC S6 OY 25. ыы m 17 
14. Reserved 
CHAPTER 4—DECONTAMINATION KIT PERSONAL (DKP) 
15. DEDE MET caa MONET. ө адз 21 
16. DK 1 (puffer bottle) - Rer Ree 22 
17. Reserved 
t TROXTMUNT. 
eu CHAPTER S—SELF ВЕНЕ DEVICES 
18. Atropine self injection device т. A 23 
19. The auto, = RE PER SEE . 24 
an mesylate (oxime tablets) БК аас ае r] 
. Reserved Nvv Асеят Fr Tempur SET DAGA Алыист ZBA 
CHAPTER 6—DETECTOR PAPER 
Кр ER елшісі agent No 1 kuid three colour) eer а 29. 
Detector paper chemical agent No one col Br fev PER TE 
23-30, Chapters 7-10 [ree M 2 сд 
A RESTRICTED 


RESTRICTED 
ii Amdt 1/Jun/80 


PART II—UNIT EQUIPMENT 
CHAPTER 11—CHEMICAL DETECTION EQUIPMENT 


31. Reserved 


32. The Detector Kit Chemical Agent, Residual Vapour No 1 Mk 1 (RVD) nw 22 
33-40 Reserved 
CHAPTER 12—PROTECTIVE CLOTHING FOR SPECIAL TEAMS Puefsses 
41. Suit protective NBC, decontamination No 1 Mk I By, CLE Here guy 35 
42. Suit, light, anti-gas os T expl eer neret 35 
43-49-ReteTvER CA Baas >. РА 364^ 
45-44. беееуер 
CHAPTER 13—FILTRATION UNITS 
50, General о е ave) aedi se. П В CUL 
51. Reserved 
CHAPTER 14—RESUSCITATOR NBC PORTABLE 
52. General ЛЫ» м spes 5ы coe di TE „Ини Е: 
53. Reserved 
CHAPTER 15—SIGNS AND ALARMS 
54. Signs (STANAG 2002 Edition 6) TS i ae cranes рам ет Gli 
55. Alarms (STANAG 2047) Gode врели mettere os 42 
56-60 Reserved 
CHAPTER 16—DECONTAMINATION EQUIPMENT 
. Bleaching powder, super tropical (STB) a Бае д»: poire т ЖУ Ж 45 
ay Calcium Hypochlorite (HTH) th a соус e 45 
63. Decontamination Apparatus NBC Portable No 1 Mk г Zea ese ana оваа 46 
and № 1 МК2 НИЕ ла а aa?) е 47 
GU. FULLERS EME - вле SUP LY SOA 
ANNEXES 
Serial 
A. Respirator fitting instructions O pe а ЧИСТЕ 51 
B. Care and maintenance of the respirator бы cu stet A 53 
C. Aeserusd Coo Pac shee Lares . - ..- \ 
D. Reserved e 
E. Reserved, 
F. Reserved" 
G. Detector Kit, Chemical ale Residual Мат No I Mk I Kanes 
instructions for use er 169 
RESTRICTED 


RESTRICTED 
iv 


LIST OF ILLUSTRATIONS 


Figure 


00D ns о Бо – 


‚ The haversack respirator NBC S6 and contents 
. Respirator working principles е 

. Exterior of the S6 respirator 

. Interior of the S6 respirator 

. The overboot hs 

. Spectacles Mk 5 MESS 

. S6 Spectacle mounting block 

. Spectacles Mk 5 inserted into 56 .. 
. Spectacles Mk 5 correctly fitted for the eye level of the wearer 

. Atropine self injection syringe eee T 

. Atropine syringe—working oe 

. The autoject 

. The autoject working: principles 53 or 

. Sequence of autoject removal from shirt pocket 


Reserved МЕЖИС QENT ACE-THEATAONT SET 


. Reserved combofem purer £24! 
. Reserved 

. Reserved E: 

. Components of the RVD 

. Resermed САБОАСТУ бас 

. Reserved HAE Asun Ax 

. Reserved 

. The resuscitator NBC portable 

. Dimensions of toxic warning signs 

. Colour chart of toxic warning signs ua 
. Decontamination apparatus NBC portable 


. Reserved 

. Handling the rubber bulb. and adaptor of of the RVD 

. Testing for nerve agent ab 
. Testing for mustard agent T 
. Inserting ticket backwards during checks before u use 


- РГремтидевтњ оба TRANCE + RIOT ONTE camur 


Amdt 1/Jun/80 


Page 
4a 
4b 

5 

6 
16 
17 
18 
19 
20 
23 
24 
25 
26 
28 


284 
236 


33 


368 
sec 


39 
42 
43 
47 


65 
67 
68 
69 


6 


Amdt 1/Jun/80 
NUCLEAR, BIOLOGICAL AND CHEMICAL DEFENCE TRAINING 


PAMPHLET No 3—NUCLEAR, BIOLOGICAL AND CHEMICAL 
DEFENCE EQUIPMENT 


PART 1—PERSONAL EQUIPMENT 


Introduction 


1. Effective defence against NBC weapons depends primarily upon individual action. The 
equipment and clothing described in this pamphlet provide protection if used properly and 
quickly. Only current Service items are included. Improvements to equipments and new items 
will be covered by the use of amendments. 


2. The following clothing and equipment is provided to give personal protection: 
a. Respirator with haversack (including the disinfecting cloth and anti-dimming 
compound where applicable). 
b. Protective clothing (including the NBC suit, gloves and foot protection). 
c. Decontamination kit personal (DKP). (No 1 Mk 1 and No 2 Mk 1). 
d. Self injection devices. 
e. Detector paper. 
f. Oxime tablets. 
3—5 Reserved. 


CHAPTER 1—RESPIRATOR 
SECTION |—General 


6. The respirator is the principal item of personal protective equipment. When properly 
fitted and serviceable it will give complete protection to the eyes, nose, throat, lungs and 
facial skin against chemical biological agents and radioactive dust. 


General description and working principles 


7. The service respirator comprises two main parts, the facepiece and the canister. The 
respirator is carried in a haversack. 


8. The facepiece. 
a. This is a rubber mask, with eyepieces and an adjustable elastic head harness. The 
facepiece incorporates: 
(1) Inlet valve: 
(2) Outlet valve: 
(3) Speech device. 


b. Facepieces in service are: 
(1) Facepice, normal size, for right-handed shots 
(A2/4240-99-960-698 1) 
(2) Facepiece, normal size, for left-handed shots 
(A2/4240-99- 127-8355) 
(3) Facepiece, small size, for right-handed shots 
(A2/4240-99-960-6980) 
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Mk 5 NBC 56 


Fig | - The haversack respirator NBC S6 and Contents 
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53. In either method described in paras 52a and b, when the cumulative hours of respirator 
canister wear time total 120 hours (40 hours for forced air AFV crews) all personnel in 
appropriate units are to be ordered to change canisters. The drill for changing canisters is 
in Pamphlet 5, Annex B. 


54. Action with regard to life expired Canisters. On operations, to prevent inadvertent 
re-use, life expired canisters are to be rendered useless by hammering the screw thread flat. 
In peace time units will convert their shelf life expired canisters (ie those more than 7 years 
old) into Training/Riot Control Canisters, as although the charcoal may no longer exclude 
chemical agents the particulate element will still exclude CS. These Training/Riot Control 
Canisters are to be identified by painting a band of ‘Cardinal red’ oil paint around the 
underside of the canister bowl (see figure 4A) taking care not to get paint on the threads. 
Each soldier is to be issued with one of these Training/Riot Control Canisters and any surplus 
remaining is to be marked in a similar manner and held in store as replacements. 


Screw Thread 


\ Band of Cardinal 
Red” oil paint approx 
half inch wide painted 
free hand, starting at 
outer rim and keeping 
clear of Screw Thread 


Canister 


Fig 4A – Identification of a Training/Riot Control Canister 


55. Training/Riot Control Canisters are to be changed when a correctly fitting respirator 
permits the wearer to experience the symptoms of CS. 


56. The immediate action drill and the canister changing drill are life saving procedures 
which must be practised. It should bę a normal part of training activity to accustom Pepe! 
to wearing the respirator while carrying out other training with weapon: çaupmen " M 
operational procedures. Practice in wearing the respirator will give quon ВО не ERU 
a personal protection device. Wearing the respirator helps trainees overcome the dithe 


associated with: | - 
a. Breathing. With any respirator there is a resistance to breathing in and toa lesser 

н extent to breathing out. The intake resistance will be overcome by maintaining 

елен thing rate and in this way the tendency to pant under conditions 
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Fig 5 – The overboot 
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CHAPTER 3—SPECTACLES 


Introduction 


91. Civilian spectacles are not to be worn with respirators 
For the respirator NBC S6 special spectacles designated 5) 
Spectacles Mk 5 may only be prescribed and authorized by the 


SECTION 13— Spectacles Mk 5 for respira 


92. General 


a. Description. There are two features which dist 
conventional types: firstly they have no side mem! 


fitted in the respirator they are retained there ur 
from the individual, 


b. The spectacle frame (see Fig 6) is constructed 
accepts the standard 42 mm lens and weighs 
prevent damage the rigidity of the frame is interri 
permit flexing within the facepiece as it (the fa 
hands. It has a central horizontal metal bloc 
retaining pins which mate with holes in the i 
facepiece of the respirator. 


Fig 6 - Spectacles Mk 5 


с. The rubber mounting block of the facepiece de 
holes in a vertical locating recess providing four 
the two male retaining pins and the vertical те! 
are inserted. Circular recesses machined on eac 
circular ridges within the holes when properly lo: 
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PREFACE 
Aim 
l. The aim of this pamphlet is to describe the instruments and equipments 


issued for NBC Training only, to describe their uses and to act as a guide 
for officers and NCOs concerned with NBC defence training. 


Complementary publications 
2. NBC defence equipment issued for operational use but which may also be 
used for training is described in NBC Defence Training Pamphlets Nos 3, 
4 and 7. 


3. The Army policy and standards for NBC defence training is stated in Army 
Training Directive No 4 and the policy for the RAF in AP 3226 A. 


4. a. NBC Defence Training Pamphlets Nos 2-7. 


b. The Manual of Land Operations, Volumes I – V. 

с. Training for War, Part 3, Unit and Formation Training. (Army Code 
No 9226 (Part 3). 

d. Staff Duties in the Field, (Army Code No 71038 — Part 2) 

(examples 18 to 21, 46 and 47). 

e. BR 3020 - Instructions for Radiological Protection in HM Ships and 
MOD (NAVY) and (ARMY) Units and establishments (Not RAF) 
(N/S 50079/71). 

f. AP 4687 A Vol 2 and AP 4883 S Vol 1 — Radiation S. f 
Radioactive Sources (RAF). on Sc 


Training equipment 
5. Scales of training equipment and the use of operational stocks for train ing 
based on the role and location of each unit are found in: re 
a. Army: Material Regulations for the Army, Volume 1, Pamphlet 10. 


b. RAF: AP3111, Part B. 
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NUCLEAR, BIOLOGICAL AND CHEMICAL DEFENCE TRAINING 
PAMPHLET No. 8—TRAINING AND TRAINING EQUIPMENT 


CHAPTER 1—THE PRINCIPLES OF NBC DEFENCE 
TRAINING 
: SECTION 1-—Antroduction 


1. The principles of NBC defence training are the same as for other forms 
of training. The aim of NBC defence training is to enable a unit to complete 
its mission successfully under conditions of nuclear, biological or chemical 
attack. Commanding officers are responsible for the standard of training in 
accordance with current training directives. 


_ 2. NBC defence training is conducted, like other forms of military, у ~ 
in two’ stages: individual training and unit, гайып. Both phases be 
completed annually and trained soldiers undergo annual tests (see 
Annex C). Further individual training may be necessary when a significant 
number of individuals reveal a lack сі еее skills. 

3. Commanders should whenever possible integrate NBC defence training 
with other forms of training. NBC defence training in isolation will lack 
realism because there is no requirement to complete an operational task under 
the adverse conditions of a nuclear or chemical environment. Practice in 

orming normal duties wearing full NBC protective clothing and equipment 
is the only way to overcome the physiological and pace burdens such 
as the additional heat load and breathing resistance. the Army, Section 3 
of “ Trai For War "—" Unit and Formation Training " (Army Code No. 
9626) (Part 3) (Revised 1969) is relevant. 

4. With the exception of prophylactic and therapeutic treatment current 
methods of defence t biological attack are substantially the same as the 
techniques of chemical defence, no separate instructions are therefore included 
in this pamphlet. 

Para 5. Reserved. 
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SECTION 20—Dispenser Powder Irritant Cartridge Fired LIAI 


Introduction 


137. The Dispenser Powder Irritant Cartridge Fired L1A1 is a training device 
which simulates a chemical agent vapour attack from explosive munitions. It is 
designed for static use on the ground. It is fired electrically to emit a cloud of CS 
particles. It consists (see Figure 14) of: 


a. Dispenser and Supporting Stake (non consumable). 
b. Powder Container (or can) and powder cartridge (consumable). 


Powder aöntainer 


Dispenser 


| 


| Powder cartridge 


Supporting stoke 


Fig. 14—Dispenser Powder Irritant Cartridge Fired 


138. The training device presents no explosive or fragmentation hazard. If a 
number are to be used to simulate an agent cloud they should be placed 20 metres 
apart. The normal precautions for the use of CS during training as laid down in 
SECTION 10 must be observed. CS safety and no effects distances are given in 
ANNEX M 
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Atomic bomb simulator 
entre. 
189. This device is available only in BAOR and at the Defence e e 
In BAOR it is used during field training exercises to practise troops A Puno 
action drills and to practise nuclear operators in their duties. At the 
NBC Centre it is used for instructional purposes and demonstrations. 
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Fig. 17.—Atomic bomb surface or ground burst simulator. 
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PREFACE 


General 


1. The radiac instruments described in this pamphlet are those in eurrent use. 
Training radiac instruments and radioactive training sources are described in 
NBCDT Pamphlet No 8. 


2. This pamphlet replaces Radiac Instruments Lesson Plans (Army Code No 
70007/AP $382), 
Aim 

3. To describe the radiac instruments in current use. 


Complementary publications 


4. Nuclear, Biological and Chemical Defence Training (NBCDT) Pamphlets Nos 
6, 7 and 8, (Army Code No 70273/AP 3395). 
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NUCLEAR, BIOLOGICAL AND CHEMICAL DEFENCE TRAINING 
PAMPHLET No 4 — RADIAC INSTRUMENTS 


CHAPTER 1 — GENERAL 
SECTION 1 — Nuclear radiation 


1. Introduction. Nuclear radiations, consisting principally of gamma rays. 
neutons and beta particles, are produced by all nuclear explosions. All nuclear 
radiations are harmful to living organisms and, depending upon the total cumulative 
dose received, may cause casualties. Because nuclear radiations cannot be detected 
by any of the human senses, instruments are required to record the dose(s) absorbed 
by individuals, and to measure the dose rate/intensity of residual radiation (see 
Section 2). 


2. Categories of nuclear radiation 


a. Initial (nuclear radiation). The radiations which occur within one 
minute of a nuclear explosion, consisting primarily of gamma rays and 
neutrons. 

b. Residual (nuclear radiation). All other radiations which result from 
radioactive fall-out and neutron induced radioactivity (NIA). Fall-out and 
МІН can contaminate ground and water. NIA can also occur in materials 
such as metallic aluminium, but this is not normally of military 
significance. 


3. Types of nuclear radiation 


a. Gamma rays. These are highly penetrating rays capable of travelling 
thousands of metres. Those resulting from initial radiation are of a higher 
energy (ie more penetrative) than those from residual radiation. 

. b. Neutrons. These are highly penetrative and travel hundreds of metres. 
They only occur in initial radiation. 


€. Beta particles. These can cause beta burns on the skin, have a range of a 


few metres, and are only of significance when originating from residual 
radiation. 


These three types of radiation are also called ionizing radiation as they ionize atoms 
and molecules of matter through which they pass. 


һә. 
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Dosimeters 
13. Roles of dosimeters А 

а. Control dosimeters provide data for operations/activities undertaken in a 
radioactive contaminated area. (They also have a limited capability for 
assessing the amount ofinitial radiation received.) 

b. Personal dosimeters record the total cumulative whole body dose received 
by the individual wearing the instrument. The data provided is used for 
assessing: 

(1) Unit radiation exposure states (RES). 
(2) The radiation received by individual casualties. This information will 
be a useful guide to MOs during the process of sorting casualties into 
~ priorities for treatment and evacuation. 

€. Safety (technical) dosimeters provide ‘control’ data for peace-time 

training with and movement ofradioactive sources. 


14. Types of dosimeters 
a. Direct reading quartz fibre (ОБ) Dosimeters (See Section 3) 
(1) DosimetersQF No 4 Mk 3 i used as 9 control (residual) dosimeters . 


(2) Dosimeter QF No 5 is used as a 'tactical' dosimeter to assess initial 
radiation doses (see Note). 


(3) Dosimeter QF No 7 (and the obsolescent dosimeter QF No 1 which it 
supersedes) are safety (technical) dosimeters, capable of recording the 
extremely low doses which are of concern in peace-time. They provide 
the means, during training and movement of radioactive sources, of 
implementing the control requirements of the current safety 
regulations derived from statutory provisions. 


NOTE. QF dosimeters only record gamma radiation. A rough estimation of 
the total dose (gamma and neutrons) received from initial radiation 
can be made by doubling the gamma dose read on the dosimeter, 
QF No 5: however this is an arbitrary and unreliable method of 
estimating total dose and should be avoided if possible. 


b. Reserved. fuper ADINE PERSONA DOMETE j Gee Єл? 3) 


Dose rate meters 


15. Roles of dose rate meters. All Service dose rate meters measure gamma 
activity from fall-out contamination, and in addition certain meters can provide an 
indication of the presence of militarily significant amounts of beta particles. Dose 
rate meters may be used for: 


a. Radiological monitoring, in a static position, of the arrival, build-up and 
decay of fall-out. (This is sometimes referred to as ‘static monitoring’.) In 
this role onlv camma antaiia te ыг ca 
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25. The method of prepar 
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e. The lamp which illuminates the meter is attached to the lamp holder 
which is screwed into the side opposite the controls. 


Fig 19 — Meter, Survey, Radiac No 2 — general view 


Controls. The controls are located in a recess on the same side of the 
instrument as the battery compartment. Starting at the top they are: 


(I) A four position SUPPLY switch mechanically linked to the FLAG on 
the meter provides the following facilities: 


(a) Turned fully clockwise — OFF. Disconnects the battery supplies 
to the instrument. 


(b) One position anti-clockwise — BATTERY TEST. For checking 
the condition of the 1.5 volt valve filament cell. 


(c) A further position anti-clockwise — ON WITH LAMP. Switches 
on both the instrument and the dial illuminating lamp. 


(d) Turned fully anti-clockwise — ON. Switches the instrument on 
without the illuminating lamp. 


NOTE. For the last three settings, the FLAG in the meter dial indicates 
ON. 


O, 


(2 A four position RANGE switch as indicated in para 84c. 


(3) A ZERO CONTROL used to obtain the correct electrical balance 
internally as indicated by the meter when the RANGE switch is set to 
SET ZERO. An adjusting tool is carried in the small pocket on the 
inside of the top flap of the haversack. 
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Fig 20 — Meter, Survey, Radiac No 
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PREFACE 


1. Knowledge of the threat and nature of nuclear weapons and biological and 
chemical agents is a necessary prerequisite to full understanding and appreciation 
of the contents of the other pamphlets in this series, They deal with equipment, 
drills, Procedures, organization, training devices and training techniques, the 
mastery of which will enable individuals and units to defend themselves against 
NBC attack and to continue their mission. 


Scope and associated publications 


2. Tactical doctrine. Tactical doctrine is not dealt with in this pamphlet. It is 
Covered in the following publications: 


a. Army—Land Operations (Volumes I—V). 


b. Royal Air Force—The Defence Operations for the Royal Air Force— 
Ground Defence of Air Force Installations (AP 3226A). 


3. Other associated publications 
a. Nuclear, Biological and Chemical Defence Training (NBCDT) Pamphlet 
Nos 3, 4, 5, 6, 7 and 8 (Army Code No 70273/AP 3395—see 
Foreword). 


b. RAMC Training Pamphlet No 5—Medical Assistance Handbook (Army 
Code No 60215). 


€. Instructors’ Handbook in First Aid (Army Code No 60635). 
d. Medical Manual of Defence Against Chemical Agents (JSP 312). 
e. Medical Manual of Nuclear Operations (JSP 334). 
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THE EFFECTS OF 


NUCLEAR, BIOLOGICAL AND CHEMICAL ATTACK 
AIM 


1. To descri isti i 
and es characteristics and effects of nuclear explosions and biological 


PART I—NUCLEAR 


CHAPTER 1—CHARACTERISTICS OF A NUCLEAR EXPLOSION 
SECTION 1—Introduction 


2. In many ways both nuclear and non-nuclear (high explosive) explosions are 
similar. Both result from a rapid release of a large amount of energy within a 
limited space accompanied by a flash of light and an increase in pressure and 
temperature which in turn initiate a pressure wave (blast). In air this pressure wave 
is generally referred to as a “blast wave", whereas in water or in the ground the 
m» ar wave” is usual because the effect is like that of a sudden impact rather 

a wind. 


3. The distinguishing characteristics of a nuclear explosion are: 


a. Fireball. A fireball is formed at the instant of explosion; It is a sphere of 
intensely hot gas. 


b. Cloud. The characteristic mushroom shaped cloud accompanying most 
nuclear explosions is far bigger in size than that of a conventional 
explosion. Initially the cloud, which is radio-active, is generally red or 
reddish brown. As it cools condensation occurs and the colour changes 
to white, mainly due to water droplets as in an ordinary cloud. 


c. Yield. The energy release or yield of a nuclear explosion can be thou- 
sands or millions of times more powerful than that of conventional 
explosions. The power of a nuclear weapon is expressed in terms of the 
total energy released as compared with a trinitrotoluene (TNT) ex- 
plosion, as follows: 


Sub Kiloton—Less than 1,000 tons TNT. 
1 Kiloton (IKT)—Roughly 1,000 tons TNT. 
1 Megaton (1 MT)—Roughly 1,000,000 tons TNT. 


d. Blast. The blast of a nuclear explosion lasts much longer than and greatly 
exceeds that of a conventional explosion. 


1 radiation. The thermal effects of heat and light (flash) are gener- 
i ditor kon different way and are much greater and more damaging than 
in a conventional explosion. 
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ar radiation. A nuclear explosion is accompanied by radiations 
ich are invisible, highly penetrating and harmful. They are emitted 
two stages, the first, at the instant of explosion and immediately 
rwards, being called initial radiation. The second stage consists of 
radioactivity detectable after the initial phase and is known as 
dual radiation (See para. 4). 


romagnetic phenomena. Nuclear explosions create an electromag- 
ic pulse (EMP) and ionisation of the atmosphere. These effects can 
se temporary or permanent damage to electrical and electronic 
ipment. 


al Radiation. 
n 
+ Blast and shock 


Electro-Magnetic 
effects 


Fig. 1.—The effects of a nuclear explosion 


| residual effects 
b whi minute of the losion (initial 
effects which occur within one ol арсак = 


amer m eta i 
ure hows the average аи. 
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BLAST (and Shock) 
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Fig. 2.—Distribution of energy in a typical 
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SECTION 2—Types o! 


11. The effects of a nuclear explosion у; 
burst. in relation to the murice ch tis Fs es 
position of the fireball, at maximum diameter, in r 
there can be variants, and intermediate situatior 
are divided into four types of burst. They are: 

a. Exo-atmospheric burst (outside the atm 
b. Airburst; 
c. Surface burst; 


d. Sub-surface burst. 


Exo-atmospheric burst (Alternatively known as a y 

12. The exo-atmospheric burst takes place at he 
At these heights air density is so low that explosion 
effects of significance at ground level. Thermal anc 
attenuated by distance. Fallout will be negligible. ' 
is significant in this type of burst. 


b 

. Definition. By definition a nuclear airburst i 
Аруба of the earth, In tha case of 
this means detonation at a height in excess of 150 
a 1 MT weapon the height of burst must be at lea: 
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100 KT. SHALLOW UNDERGROUND BURST. 
2 SECONDS. 


WEAPON RESIDUE AND DEBRIS 
HOT GASES 


AIR BLAST FRONT 


DIRT COLUMN 
THROW-OUT 


METRES © 500 1000 1500 2000 2500 3000 


9 SECONDS. 


)---- CLOUD 


METRES 0 500 1000 15002000 2500 3000 
Fit 9-—Diagrammatic view of the features by stages of a 100 KT shallow underground 
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45 SECONDS, 


NUCLEAR RADIATION 


Е K a THROW- OUT 
\ 
NS DUST CLOUD FORMING 


METRES ¿ 500 1000 1500 2000 2500 3000 ` 


4-5 MINUTES. 


CLOUD 


NUCLEAR RADIATION 


COLUMN 


DUST CLOUD 


METRES 0 500 1000 1500 2000 2500 3000 


i i it by stages of a 100 KT shallow 
Fig. 9. (cont.)—Diagrammatic Mec 5; the me -— 
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Fig. 3.—Airburst—20 KT weapon 


14. Fireball (See Figure 4). The first indi 


ication of an airburst nuclear explosion 


i d 
s an intense flash of light followed by the development of the luminous fireball an: 


he emission of thermal radiation. 
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ve. The blast wave or 
€. This wave catches 

h stem or mach wave v 
blast wave, Part of the 


15. Blast Wa 
Secondary way, 
forming a тас 
Original direct 
shock, 


16. Mushroom cloud, After a few se 
starts to lose its luminosity and rises ı 
and particles of Weapon material to « 
Tising fireball causes air to be drawn ir 
winds" (See SECTION 7). These wi 
surface to form the stem of the mushr. 
Cools and starts to spread out to forn 
it can have a white ice cap, due to free: 


17. After about ten minutes the clo 
sands of metres, depending on yield) ai 
dispersed by the wind. These particle 
slowly over a wide area and no fallout 
burst low enough for the neutrons fron 
there will be neutron induced activity (; 
in a small circular area centred on G 
chronological development of an airbu 
600 metres. 


18. Summary of effects. A summary 
(optimum height) 20 KT weapon is giv 


RESTRICTED 
PART II—CHEMICAL 


CHAPTER 7—CHEMICAL OPERATIONS 
SECTION 16—Introduction 


301. A chemical agent is a chemical substance which is intended for use in military 
Operations to kill, seriously injure or incapacitate man through its physiological 
effects. Excluded from consideration are riot control agents, chemical herbicides, 
smoke and flame. There are a vast number of substances which could be considered 
as possible chemical agents. A major difficulty is the efficiency of dissemination. 
The term dissemination includes not only the weapon system for delivering the 
agent to the target, but also the control of dosage and route of entry. Other factors Y 
mud: determine the suitability of a chemica! substance for use in military operations 


a, Ease of manufacture in bulk. 
b. Ease of storage. 

c. Stability in storage. 

d. Physical state at the temperature at which it is likely to be used. 


302. Some agents cannot be detected by the senses, and the first signs of attack 
may be the appearance of symptoms. In some instances a few drops of liquid on the 
skin or in the eyes, or a few breaths of vapour, could quickly cause incapacitation 
or even death. Without protection and training, men will become casualties if 
attacked with chemical agents, and individuals and units may be unable to continue 
operations. It is important that: 

a. Every person understands the characteristics and effects of agents, the 
symptoms they cause, the individual and collective protective measures 
(See Pamphlet No 5) and first aid. 

b. The priority accorded to chemical defence training in peacetime should 
be at least equal to that given to other aspects of operational readiness. 


303. Agent dissemination. Agents may reach a target in one or more of the follow- 
ing forms: 
a. Liquid. As liquid splashes or as droplets. 
b. Aerosol. As fine liquid (eg spray) or solid particles like fog or smoke 
(although not all aerosols are visible). 


c. Vapour. In gaseous form. 


ii body. To be effective an agent must enter the body. 
c T nich BH may do this (See Figure 16). 
a. Inhalation. The agent js breathed in. This is also referred to as the 
respiratory route. 
b. Absorption. Penetration of the 
percutaneous route. - 
stion. The agent is swallowed, perhaps with food and water. 


c. Inge: 
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skin or eyes. This is also referred to as the 


INHALATION 


BREATHING IN ‘INGESTION 
VAPOUR SWALLOWING 
OR AEROSOL CONTAMINATED 


AE 
ВАСИ 


Fig. 16.—Routes of entry to the body of biological and chemical agents 


SECTION 17—Classifications of chemical agents 
305. All chemical agents are classified according to their: 
2. Military use 
| b. Duration of effectiveness and 
c. Effects on the body. 


Military use 


306. It is emphasized that the purpose of the military use classification is to- 
define the primary tactical use Jus agents, Agents are classified as follows: 


a. Lethal agents. These are delivered with the primary object of killing the: 
maximum number of men. 
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b. Damaging а 
which 
They may 


€. Incapacitants 
without pe 


Duration of effectiven: 


307. Agents may be 
a. Non-persiste 
cloud whi 


b. Persistent. S 
a contact | 
hazard, 


308. However, the ¢ 
on many factors, the 


a. The physica 
b. The amoun 
c. The deliver: 


d. The weathe: 
and after 


Effects on the body 


309, The third met! 
body. These groups : 
a. Lethal ager 


(1) 7 
c 
c 
(2) 1 
i 
(3) ¢ 
1 
b. Damaging 
Blister а 
superfici 
the brea 
c. Incapacita 
which са 
exposurt 
Summary 
310. Chemical ag 
Table 2. 
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hours to days following exposure; it is not uncommon, however, for total loss of 
voice to occur at a time when the other Symptoms are inconspicuous. 


388. The skin. The first signs, after a period varying from hours to days after 
exposure, are a burning sensation and reddening of the skin. Blisters may form 
later. Places on the body where perspiration occurs more freely, ie the armpits and 
crutch, are most likely to be affected. 


First aid for blister agents 


SKIN REDDENS 
BLISTERS APPEAR 
LATER. 


SEVERE DAMAGE} 4 
TO LUNGS. 


4: У M 
INTESTINES IF 
CONTAMINATED 
FOOD OR WATER 
SWALLOWED. 
Fig. 20.— The effects of blister agents 
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390. The eyes, If it is 
washed out, imme 
taken to flush the eye 
Other eye, If washing « 
later washing only inc 
Symptoms as describe 
immediately, 


391. Redness of skin 
attention. Do not brea! 
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